Kwadropus Suction Cups

8Congratulations for being chosen to be a NASA HUNCH Finalist for Design and Prototyping. Know that
there were a lot of very good teams with great ideas competing for these spaces. Being a Finalist means
you are already a winner. There is not a 1%, 2", or 3™ place—there are only Finalists. Although HUNCH
would like to have all of these projects turned into flight hardware, most won’t make it that far.
However, some of these ideas may inspire other hardware and equipment. This is like real engineering
where any of the projects or ideas in a project that are deemed valuable to NASA could be incorporated
into another project. NASA has no intention of taking or stealing ideas. HUNCH has every intention to
keep your names attached to those projects so that you and your team retain credit for your ideas and
efforts. In general, NASA does not seek patents on space hardware unless there is a use for it on the
ground that could be valuable.

Suggestions for the Final Design Review

Houston in the middle of April is warm and humid. The building is air conditioned but there will be lots
of people. Rain is possible.

e Look professional.

e Everyone on the team should plan to talk.

e Update your brochure with you latest prototype and information.

e  Make sure your QR code works for everyone.

e Update your tri-fold with your latest information—less about early concepts, more about
features.

e The better your model looks, the less you have to say.

e Take avideo of everything working well so if it fails when you arrive, you can still show
functionality.

e You will be sharing a table with another team. Make sure your display will not take up more
than half of a 6 ft x 2ft table. There will be some tables with power and some without. We will
try to give priority to those who need it for the presentation—video.

Suggestions for Kwadropus Suction Cups

e Have good drawings of your suction cups and why that style and material are important.

e Demonstrate attachment and release of your suction cup on a smooth flat surface and on a
smooth curved surface.

e How sharp of a curve can your suction cup fit on?

e How and where do you expect your suction cups to fit on a Mobility Arm? Keep in mind the
equipment to activate your suction cup. How many per arm?

e |f the Kwadropus shrinks down to 12 inch diameter to clean in smaller nooks and crannies, how
will your suction cup equipment scale down?
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Kwadropus Duster

Robot - Suction Cup

Madeline Ampleman, Alayna Beck,
Miles Cohen, and Samuel Wilson

School: SMSD Center of Academic
Achievement

Teacher: Renee Chambers

Description:
This design utilizes liquid-filled

channels within a pliable silicone
manifold to individually actuate
an array of suction cups through
the deformation of an internal
membrane.

This design assists the
Kwadropus Duster Robot in
securing itself as it maneuvers
through the space station. The
use of low-hardness silicone in
the design allows for a
calculable amount of
deformation to curved surfaces
while ensuring that the precise
geometries of the design are
preserved.

This design allows for reliable
use on both curved and flat
surfaces. The use of an
incompressible fluid in the
channels allows for a predictable
amount of pressure exerted by
the suction array due to a

constant internal volume.

Link to Video Pictures
and documentation

Hydraulic Opening

Suction Cups




We are using a vacuum cup instead
of a suction cup because of the
versatility and the flexibility of the
cup. We also are using this because
it can wrap around a curved surface
easier than a regular suction cup.
The mecanicien we are using is a
worm gear and a regular sprocket to
create a suction.

We also use a hard plastic tubing to
ensure the vacuum caused by the
sarenge with not compromise the
structure of the tube.

NASA Suction Cup Project
Kettering Fairmont High
School
By: Ben Ross, George
Goodson
Teacher:Brett Jenkins

Video’s
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